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(57) Abstract: The invention relates to an indexable milling insert (3) having a polygonal basic shape, comprising four peripheral 
sides, which meet each other in pairs in one the one hand two acute comers (15), and on the other hand two obtuse corners (16). 
Between chip surfaces (17) on the top side of the insert and flank surfaces (18) along the peripheral sides, cutting edges (19) arc 
formed, which individually comprise on the hand a major edge portion (20), and, on the other hand, a rounded minor edge portion 
(21), formed in connection with an acute corner (15). Characteristic of the invention is the combination that the individual major 
edge portion (20) is slightly arched and that at least one connecting surface (4) is formed in the bottom side of the insert, of the 
type that comprises a plurality of parallel ridges spaced-apart by grooves having a cross-section-wise tapering shape and which are 
intended to co-operate with an analogous connecting surface adjacent to a chip channel in a cutting-insert-carrying milling head. 
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Indexable milling insert 
Technical Field of the Invention 

5 This invention relates to an indexable milling insert having a polygonal basic shape and 
a generally positive cutting geometry, including a top side, a bottom side and four 
peripheral sides, a first pair of mutually opposite sides which meet a second pair of 
mutually opposite sides in two acute comers as well as two obtuse comers, and also two 
material cutting edges, formed between chip surfaces on the top side of the insert and 
10 flank surfaces along the peripheral sides, which edges individually comprise on the one 
hand a major edge portion, and, on the other hand, a rounded, minor edge portion, 
formed in connection vnth an acute comer, which minor edge portion extends in an 
extension of the major edge portion. 

15 General Prior Art 

Inserts of the above generally mentioned kind are used in milling tools of the router 
type, usually in order to create cells or cavities in workpieces, which are delimited by 
comparatively thin walls. Milling tools of this kind are particularly frequently used in 
20 brder to machine aluminium with the purpose of providing light framework components 
of the type that is used in the construction of aircraft. In these contexts, many different 
requirements are made of the milling tools and the inserts thereof, tlie most important 
ones of which are a high capacity of chip removing as well as a suitable surface 
stmcture of the walls which define the cells. 

25 

.Previously known inserts for router cutters are formed vrith plane bottom sides and 
plane supporting side surfaces, whereby the inserts are mounted in the appurtenant 
insert seats or seating by the fact that the bottom side of the individual insert is pressed 

against a plane bottom in the seat at the same time as one or more supporting side 
30 surfaces are pressed against supporting side walls in the seat. Inserts of this type may 
give, in the best case, an acceptable surface smoothness as long as they work at 
moderate cutting speed by running the cutters at moderate rotational speeds. Within the 
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teclinical field in question, however, the development is being intensively driven in the 
direction of ever faster cutting operations. Thus, in aluminium milling, machining may 
abready today take place at a cutting or peripheral speed in the order of 10 000 m/min or 
more, whereby the rotational speed of the mills may exceed 25 000 r/min. Under such 
S conditions, it has proved difficult to attain suitable surfaces on the walls that delimit the 
milled cells. These difficulties are based on a tendency of the inserts to be dislodged 
from the positions thereof; something that in turn results in that the active edge, more 
precisely the major edge portion thereof, cannot retain the intended, theoretical position 
thereof. In other words, the individual insert will move in an uncontrolled way in 

10 relation to the appurtenant milling head. The resulting irregularities in the surface 
machined by the major edge portion of the insert may be manifested differently. In 
some cases, plane stripes or ribbon-like part surfaces, which extend at an angle to each 
other are created (observed in a cross-section, the surface becomes zigzag-shaped or in 
other regards irregular). In other cases, the irregularities may be shaped as cross-section- 

1 5 wise convexly curved, long narrow part surfaces, spaced apart by thin, inwardly 
directed flute formations. Said flute formations may give rise to cracks in the wall 
material. 

Aims and Features of the Invention 

20 

The present invention aims at obviating the above-mentioned disadvantages and at 
providing an improved milling insert of the type initially mentioned. Thus, a primary 
aim of the invention is to provide an insert by means of which the shape of the material 
surface machined by the major edge portion of the insert may be determined in a 

25 controlled and exact way. An additional aim is to provide a milling insert which, in co- 
operation with the appurtenant milling head, is capable of achieving thin walls and so- 
called floors in connection with a milled cell or cavity, while maintaining fast milling 
operations and fine production tolerances. Thus, the insert should be capable of reliably 
retaining the geometry and exact position thereof even when the milling head is run at 

30 high a rotational speed, e.g. 25 000 r/min or more. Yet another aim of the invention is to 
provide a milling insert capable of entering and leaving the material in the work piece in 
a dynamically stable and controlled way, and which can be used for so-called ramping. 
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Another aim of the invention is to provide an insert capable of milling material with low 
energy consumption, i.e. with high efficiency. Furthermore, the insert should be able to ' 
efficiently machine material having a comparatively low modulus of elasticity, e.g. such 
materials as aluminium or the like. 

5 

According to the invention, at least the primary aim is attained by the features that are 
given in the characterizing section of claim 1. Preferred embodiments of the invention 
are fiirthermore defined in the dependent claims. 

10 The invention is based on a unique combination of features, each individually 

previously known within the field of chip removing machining, viz. on the one hand a 
cutting edge, the major edge portion of which is arched, and, on the other hand, a 
connecting surface of serration type formed on the bottom side of the insert. Due to the 
fact that the major edge portion (which executes the major part of the chip removing 

15 work) of the cutting edge is arched, the insert itself, as well as the individual insert seat 
in the milling head, may be given a marked positive geometry. At the same time the 
connecting surface which is provided with ridges, which is formed on the bottom side of 
the insert - in co-operation with a corresponding connecting surface on the milling head 
- ensures a rigid and exact fixing of the insert in the desired position. This means that 

20 the two end points between which the arched major edge portion of the cutting edge 
extend, may be located in» and for a long duration retain, well-defined, radial positions. 

Fiuther Elucidation of Prior Art 

25 From US 6, 1 02,630, a milling insert is previously known, which on the bottom side 

thereof has a ridged connecting surface intended to co-operate with a similar connecting 
surface on a tool. In this case, however, the major edge portion of the insert is straight. 



30 



Brief Description of the Appended Drawing s 
In the drawings: 
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Fig 1 is a perspective view of a milling tool comprising a milling head and an insert 
included therein according to the invention. 

Fig 2 is an enlarged, partly cut end view showing the insert from one end of the 
5 milling head, 

Fig 3 is a side view of the milling tool shown in coimection with a milled cell in a 

workpiece, 

1 0 Fig 4 is a perspective view showing the insert according to the invention as seen 
obliquely from above and from a short end. 

Fig 5 is a perspective view showing the same insert as seen from a long side, 

15 Fig 6 is a planar view from below of the same insert, 

Fig 7 is a side view of the insert. 

Fig 8 is a planar view from above of the same insert, 

20 

Fig 9 is a cross-section through the insert shown together with a fixing screw. 

Fig 10 is an end view of the insert, 

25 Fig 11 is a schematic planar view in which two major edge portions comprised in the 
insert are illustrated with an exaggerated arc-shape, and 

Fig 12 is a cross-section in a very enlarged scale showing a preferred design of the 
ridged connectmg surface of the insert. 

30 



wo 02/055245 



PCT/SE02/00006 
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Detailed Description of a Preferred Embodiment of the Invention 

Fig 1 shows a milling tool in the form of a head 1 having a rotationally symmetrical 
basic shape, in the envelope surface of which two chip channels 2 are formed. In one of 
5 said chip channels, an insert 3 according to tlie invention is mounted. In fig 2 it may be 
seen how the insert 3 on a bottom side has at least one connecting surface 4 of the type 
that comprises a plurality of parallel ridges, spaced-apart via grooves and having a 
cross-section-wise tapering shape. Said connecting surface is intended to co-operate 
with a similar, ridged connecting surface 5 which forms a insert seat or seating in the 
10 chip chaimel 2. 

In fig 3, the milling tool is shown in connection with a workpiece in which a cavity or 
cell 6 has been milled, which is delimited by sidewalls 7 and a so-called floor 8. The 
intemal surface of the sidewalls 7 is designated 9, while the upper surface of the floor 8 
IS is designated 10. 

It should be pointed out already now, that the geometry of the tool is markedly positive 
inasmuch as the insert 3 in the mounted state has considerable axial and radial angles. 
The same are determined by the angles of the msert seat or the connecting surface 5 in 
20 relation to the rotation axis of the milling head. In preferred embodiments, the axial 
angle of the contact sxirface 5 is within the range of 10-15^, while the radial angle may 
be within the range of 10-25**. 

Reference is now made to figs 4-12, which in detail illustrate the design of the insert 
25 according to the invention. The insert has a polygonal basic shape and a topside 

generally designated 1 1, a bottom side 12, as well as four peripheral sides 13, 14. Of 
said peripheral sides, a pair of first, opposite sides 13 meet the second pair of mutually 
opposite sides 14 in on the one hand two acute comers 1 5, and, on the other hand, two 
obtuse comers 16. Cutting edges, generally designated 19, are formed between chip 
30 surfaces 17 of the topside of the insert and flank surfaces 1 8 along the peripheral sides. 
The same are below denominated primary cutting edges. Each individual primary 
cutting edge 19 includes a major edge portion 20, as well as a minor edge portion 21, 
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having a markedly round, e.g. partially circular shape, formed in connection with an 
acute comer 15. The major edge portion 20 extends from a first or front end point 22 to 
a rear end point 23. The rounded minor edge portion 21 extends in the extension of the 
major edge portion 20, more precisely from the point 22 to a point 24. 

• 5 

In the shown, preferred embodiment, the insert has a rhomboidal basic shape, whereby 
the two major edge portions 20 extend along long sides 13 of the insert. In figs 6 and 8, 
the insert is shown inserted in a conceived co-ordinate system with a first co-ordinate 
axis or X-axis, and a second co-ordinate axis or Y-axis. The shape of the insert is 
10 symmetrical in relation to said two co-ordinate axes. 



In fig 6 it may be seen that the insert in the preferred embodiment has two connecting 
surfaces 4, which are placed on both sides of a central, through hole 25 in the insert. 
Each one of said two connecting surfaces 4 comprises a plurality of ridges, spaced-apart 
1 5 by grooves, which are mutually parallel (the connecting surfaces 4 are described closer 
below in connection with fig 12). Said ridges and grooves are parallel to the X-axis. The 
two connecting surfaces are spaced-apart from the hole, i.e. end at a distance therefrom. 

The individual major edge portion 20 extends generally obliquely in relation to the X- 
20 axis so far that the front end point 22 is situated at a greater distance from the X-axis 
than the rear end point 23. The angle of inclination a (see fig 8) between the individual 
major edge portion 20 and the X-axis should be within the range of 0.5-3^ suitably 
0.5-2°. In the example, the angle a amounts to 1.8**. 



25 In accordance with a characteristic feature of the invention, the major edge portion 20 of 
the cutting edge 19 is arched. This arc-shape is obtamed by the fact that the part of the 
flank surface 18 that is connected to the major edge poition 20 is made with a slightly 
marked convex curvature. The curvature, however, is so small that the arc-shape of the 
major edge portion 20 is not visible to the naked eye in figs 4-10. Therefore, the major 

30 edge portion is shown schematically v^th an exaggeratedly large arc-shape in fig 1 1 . 
Ideally, the arc line which forms the major edge portion 20 has an elliptical basic shape, 
whereby a chord K of the ellipse arc extends between the aforementioned end points 22, 
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23. According to the invention, the arc height should be within the range of 0.05-1 % of 
the length Lk of the chord K. In a concrete embodiment example, the chord has a length 
of 20 mm, whereby the arc height B amounts to 0.02 mm (=0.1 %). 

5 In fig 7, a neutral plane N is shown with a dash-dotted line, which is parallel to the 
bottom side of the insert as the same is represented by the peaks or apex surfaces of the 
ridges which are included in the connecting surfaces 4. 

Reference is now made to figs 4 and 5, in which it may be seen that the cutting edges 19 
10 together with the chip surfaces 17 are formed on border-like, peripheral material por- 
tions in relation to which a valley-like surface 26 is countersimk. Said valley surface is 
plane and parallel to the neutral plane N. Centrally on the valley surface, an elevated 
material portion 27 is formed. In the example, where the insert is formed with a central 
hole 25, the elevated material portion 27 is in the form of an endless collar in which a 
1 5 head 28 to a fixing screw 29 (see fig 9) may be housed in a countersunk and protected 
state. Thus, as is seen in fig 9, the topside of the screw head 28 is situated on a lower 
level than a surrounding plane top surface 30 of the collar 27 when the screw is tight- 
ened. From the plane topside 30 of the collar, a side surface 31 extends obliquely 
downwards/outwards towards the valley surface 26. Said side surface, which is endless, 
20 may in practise serve as a chip breaker for the chips that are separated by the individual, 
active cutting edge 19. In the shown embodiment, in which the insert has a rhomboid 
basic shape, the collar 27 has an elongated, oval shape and extends diagonally, essen- 
tially in the direction between the obtuse comers 16 of the insert (see also fig 8). 

25 As is further seen in figs 4 and 5, tlie individual flank surface 1 8 extends downwards 
from the cutting edge 19 to a shoulder designated 32, which delimits a narrowed plinth 
surface 33 under the flank surface itself. Said plinth surface 33 may advantageously be 
of a larger area flian the flank surface 18. In other words, the flank surface is relatively 
narrow. For this reason, the flank surface may be ground in a simple and efficient way, 

30 whereby the narrowed plinth surface provides great freedom to make the flank surface 
and thereby the cutting edge, with the desired shape. A particular degree of freedom in 
this respect is accounted for below. 
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As has previously been pointed out, the insert has a marked axial angle (within the 
range of 10-15**) in the assembled state. By forming the major edge portion 20 with an 
elliptic arc-shape with a certain arc height B, the insert may be brought to theoretically 
5 generate an entirely plane and smooth internal surface 9 on the walls 7 (see fig 3) which 
delimit a milled cell 6. During practical milling, however, deviations from the theoretic 
path of motion of the cutting edge, may occur. In order to avoid defects in the machined 
surface 9, e.g. in the form of convexly curved surface portions together with inwardly 
opening, crack generating flute formations, the major edge portion 20 may be formed 

10 with an aic height that is somewhat larger than the theoretical arc height which 

generates an entirely plane surface 9. In case the major edge portion 20 in this way is 
given an exaggerated arc height the same will generate concavely curved part surfaces 
9* between which there are peaks 9" directed outwards from the wall 7. In fig 3, said 
concavely curved part surfaces 9' are shown on an exaggerated scale. A machined 

1 5 surface having such, very slightly marked concavities is preferable to machined surfaces 
having convexly curved part surfaces. Particularly within the aircraft industry, where 
supporting components in aluminium are manufactured by milling cavities or cells in 
solid workpieces, partially concave surfaces of the type that is shown in fig 3 are pre- 
ferred. 

20 

As has previously been mentioned, the two cutting edges 19 form primary cutting 
edges. Between said primary cutting edges along with the appurtenant chip surfaces 17, 
the border-like material portion surrounding the valley surface 26 is countersunk. More 
precisely, two secondary chip surfaces 34 in connection with two secondary cutting 
25 edges 35 are countersunk in relation to the chip surfaces 1 7. 

The individual primary cutting edge 19 is advantageously - though not necessarily - 
sharply ground, more precisely by the chip surface 17 as well as the flank surface 18 
being ground. In this context, it should be pointed out that the individual chip surface 17 
30 in its entirety is plane and inclined in two different directions in relation to the neutral 
plane N. Thus, in a first, substantially axial direction, the chip surface 17 is inclined 
inasmuch as a front portion of the same adjacent to the minor edge portion 21 is situated 
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at a greater distance from the neutral plane N than a rear portion of the same. Said axial 
angle of inclmation is in fig 7 designated p. The angle p may be within the range of 
1-10°, suitably 3-5®, and amounts in the example to 4**. 

5 In a second substantially radial direction the chip surface 17 is inclined inasmuch as the 
distance between the neutral plane and the end (the point 24) which is situated closest 
the X-axis is smaller than the distance between the neutral plane and other parts of the 
chip surface. This angle of inclination is designated a. The angle a in question may be 
within the range of 2-15°, suitably 8-12°. In the example it amounts to 10°. 

10 

It should be pointed out that the primary chip surfaces 17 as well as the secondary chip 
surfaces 34 internally transform into a transition surface 34 which extends obliquely 
downwards/inwards towai'ds the valley surface 26. Said transition surface 36 may 
advantageously be concavely curved. Irrespective of whether the primary cutting edges 
15 19 are sharp ground or not, the secondary cutting edges 35 may, if desired, remain 

unground. However, the secondary cutting edges may be single-ground, more precisely 
by grinding only the flank surface 37. The chip surfaces 34 may advantageously be of a 
concavely curved shape, which is achieved directly in connection with press moulding. 

20 The clearance angle SI of the flank surface 18 (see fig 10) may advantageously be 
vAMn the range of 15-30°, suitably 20-25°. In the example, the clearance angle £i 
amounts to 25° Thus, if the angle a amounts to 10°, the acute angle between the 
surfaces 17, 18 adjacent to the major edge portion 19 becomes 55°. In other words, the 
insert has a very positive cutting geometry. 

25 

Reference is now made to figs 9, 10 and 12, which closer illustrate the character of the 
connecting surfaces 4, 5. Each one of the two spaced-apart connecting surfaces 4 which 
are present on the bottom side of the insert comprises a plurality of long narrow, 
mutually parallel ridges 38, which are spaced-apart by grooves 39. The individual ridge 
30 is of a cross-section-wise tapering shape. More precisely, the individual ridge is 

delimited by an apex surface 40 (see fig 12) as well as two flanks 41, which are inclined 
at an angle of 60° to each other. In an analogous way, the comiecting surface 5 formed 
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in the milling head comprises a plurality of parallel ridges 42, which are spaced-apart by 
grooves 43 and which are delimited by apex surfaces 44 as well as flanks 45. In this 
context, it should be pointed out that the material in the insert 3 (which may consist of 
conventional cemented carbide or the like) usually is considerably harder than the mate- 
5 rial in the milling head (which may consist of steel, aluminium or the like). Here it 
should be mentioned that the insert also may be mounted on an intermediate shim 
having ridged connecting surfaces. 

In the preferred embodhnent of the connecting surfaces 4 and 5 which is shown in fig 
10 12, surface portions 46 having a convexly curved shape are formed on the flanks 41 of 
the ridges 38, which portions guarantee well-defmed contact points between the co- 
operating flanks of the respective ridges. In practise, said curved surface portions are 
extremely small. Thus, the arc height may amount to 0.5-5 % of the length of a 
conceived chord between the limiting edges of tlie surface, whereby the arc height 
expressed in absolute measurements may vary within the range of 0.0015-0.015 mm. 

The preferred embodiment of the connecting surfaces 4, 5 according to fig 12 is 
described in detail in the applicant's simuhaneously filed Swedish patent application 
with the denomination "Verktyg samt skarkropp fbr spfinavskiljande bearbetning". The 
content of this parallel patent application is hereby incorporated in tlie present 
application by reference. 

Below, a concretized embodiment follows of the milling insert according to the 
invention in respect of dimension and angle statements. The insert may be of a length L 
(see fig 8) of 30 mm and a widtli W of 1 6 mm, whereby the thickness T (see fig 1 0) 
amounts to 5 mm. The radius R of the individual minor edge portion 21 at each one of 
the acute comers of the insert is 5 mm. In doing so, the angle of inclination x between 
the individual secondary cutting edge 35 (which is straight) and the Y-axis amounts to 
28**. As mentioned above the angle a amounts to 1 .8^ the angle p to 4°, the angle S to 
10°, and the angle Q to 25°. The central, rotationally symmetrical shaped hole 25 tapers 
in the direction from the topside of the insert towards the bottom side. The largest 
diameter Di of the hole amounts to 8 mm, while the smallest diameter D2 amounts to 
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5.7 mm. On tightening, a conical surface of the screw head 28 is pressed against a 
convexly curved abutment surface 47 in the hole. 

The Advantages of the Milling Insert According to the Invention 

5 

A substantial advantage of the insert according to the invention, is that the major edge 
portion of the active cutting edge thanks to the arc-shape thereof generates the desired 
surface (entirely plane or having concave part surfaces according to fig 3) at the same 
time as the cormecting surface or surfaces formed by ridges, in co-operation with a 
10 corresponding connecting surface of the milling head ensure an exact, well-defined 
location of the major edge portion in relation to the centre line or rotation axis of the 
milling head. Thanks to the inelastic fixing of the insert which is attained via the con- 
necting surfaces 4, 5, the radial distances between the two opposite end points 22, 23 of 
tlie major edge portion may not only be initially fixed very exactly, but also be main- 
tained constant during operation. Another substantial advantage is that the markedly 
positive geometry, which is attained not only by the own cutting geometry of the insert 
but also by the positive tool geometry (i.e. by the fact that the insert seat is angled 
axially as well as radially), implies that the chip-removing capacity of the insert and the 
milling tool becomes very high, at the same time as the desired structure of the 
machined surface is obtained directly in connection with the milling. In other words, no 
after-treatment of the milled surface is required. In this context, it should be pointed out 
that the rounded minor edge portion of the active cutting edge in a conventional way 
generates a plane surface 10 on the floor in the milled cell. Another substantial 
advantage is that the insert may be provided easily with extremely sharp cutting edges, 
more precisely by simple grinding the chip and clearance surfaces attached to the 
respective cutting edges. Hereby, the narrowed plinth surfaces under the flank surfaces 
guarantee that the grinding operation may be carried out fast, easily and with minimal 
energy consumption. It may also be mentioned that the co-operating connecting surfaces 
engaging in each other by edge action secure the msert in the insert seat of the milling 
head in a very reliable way. In other words, the insert will remain in place even if it is 
exerted to such centrifugal forces that may arise when the milling head is driven at an 
extremely high rotational speed, e.g. 10 000 r/min or more. 
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Feasible Modifications of the Invention 

The invention is not solely limited to the embodiment described above and shown in the 
5 drawings. Thus, it is, for instance, feasible to grind or in another way form strengthen- 
ing chamfering surfaces, in connection with the two cutting edges. Furthermore, it is 
feasible to polish the chip surfaces adjacent to the cutting edges. The invention is also 
applicable to other inserts than those that are provided with holes for fixing screws. For 
instance, the insert may be fixed by means of clamps. In such cases, a heightened mate- 

10 rial portion on the valley surface of the insert may be formed with a countersink or a 
seat, the shape of which has been adapted to the shape of the clamp nose. Although 
ridges having concavely curved flank surface are preferred m the connecting surface or 
surfaces of the insert, it is also feasible to form the ridges with plane flanks of a 
conventional type. Furthermore, the insert may be of a rhombic shape instead of 

1 5 rhomboid. Although the insert according to the invention above has been described 
above all for machining of such soft materials as aluminium, the same may, along with 
the appurtenant milling cutter, also be used for machining of other, suitably metallic 
materials, such as steel, titan and the like. 
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Claims 

1 . Indexable milling insert having a polygonal basic shape and a generally positive 
cutting geometry, including a top side (1 1), a bottom side (12) and four peripheral sides 
5 (1 3, 14), a first pair of mutually opposite sides (1 3) which meet a second pair of 
mutually opposite sides (14) in two acute comers (15) as well as two obtuse comers 
(16), and also two material cutting edges (19) formed between chip surfaces (17) on the 
top side of the insert and flank surfaces (18) along the peripheral sides , which edges 
individually comprise on the one hand a major edge portion (20), and, on the other 

10 hand, a rounded, minor edge portion (21), formed in connection with an acute comer 
(15), which minor edge portion extends in extension of the major edge portion (20), 
characterized in, that the combination that the individual major edge portion 
(20) is at least partly arched and that in said bottom side (12) at least one connecting 
surface (4) is formed of the type that comprises a plurality of parallel ridges (38) 

15 spaced-apart by grooves (39) having a cross-section-wise tapering shape and which is 
intended to co-operate with an analogous connecting surface (5) in connection with a 
chip channel (2) in an insert-carrying milling head (I). 

2. Milling insert according to claim 1, characterized in, that the arc height 
20 (B) of said major edge portion (20) amounts to 0.05-1 % of the length (LiO of a 

conceived chord (K), which extends between the opposite ends (22, 23) of the major 
edge portion. 

3. Milling insert according to claims 1 or 2, whereby the shape of the insert is 

25 symmetrical in relation to two co-ordinate axes in a conceived co-ordinate system, viz. a 
first co-ordinate axis or X-axis, which extends parallel to the ridges (38) and the 
grooves (39) in said connecting surface (4) and is situated halfway between the two 
major edge portions, and a second co-ordinate axis or Y-axis, wliich extends perpen- 
dicularly towards the X-axis and is situated halfway between the acute comers (15) of 

30 tlie insert, charac-terized in, that the individual major edge portion (20) 
extends obliquely in relation to the X-axis inasmuch as a front end (22) of the same, 
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positioned nearest the minor edge portion (21), is situated at a greater distance from the 
X-axis than a rear end (23) of the same. 

4. Milling insert according to claim 3, characterized in, that the angle of 

5 inclination (a) between the major edge portion (20) and the X-axis is within the range 
ofO.5-3^ suitably 1.5-2^ 

5. Milling inseil according to any one of the preceding claims, characterized 
in, that the same has a rhomboidal basic shape, whereby the arched major edge portions 

1 0 (20) extend along the long sides (1 3) of the insert. 

6. Milling insert according to any one of the preceding claims, characterized 
in, that the individual cutting edge (19) is ground sharp by the connecting chip and flank 
surfaces (17, 18) both being ground. 

15 

7. Milling insert according to any one of the preceding claims, characterized 
in, that the chip surface (17) adjacent to the individual cutting edge (19) in its entirety is 
plane. 

20 8. Milling insert according to claim 7, characterized in, that the plane chip 
surface (17) is inclined in a first direction relative to a neutral plane (N) parallel to the 
bottom side (1 1) of the insert, viz. so far that a front portion of the chip surface adjacent 
to the minor edge portion (21) is situated at a greater distance from the neutral plane 
than a rear portion of the same. 

25 

9. Milling insert according to claim 8, characterized in, that the angle of 
inclination (p) of the chip surface (17) in relation to the neutral plane (N) is within the 
range of 1-1 0^ suitably 3-5**. 

30 10. Milling insert according to any one of claims 7-9, characterized in, that 
the plane chip surface (17) is inclined in a second direction in relation to the neutral 
plane (N), viz. so far that the distance between the neutral plane and the end of the chip 
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surface which is situated closest to the X-axis is smaller than the distance between the 
neutral plane and other parts of the chip surface. 

11. Milling insert according to claim 10, characterized in, that the angle of 
5 inclination (o) of the chip surface (17) in said second direction in relation to the neutral 

plane (N) is within the range of 2-15^ suitably 8-12°. 

1 2. Milling insert according to any one of the preceding claims, characterized 
in, that the flank surface (18) extends from the cutting edge (19) to a shoulder (32) 

1 0 which delimits a narrowed plinth surface (33). 

1 3 . Milling insert according to claim 12, characterized in, that the area of the 
flank surface (18) is smaller than the area of the plinth surface (33). 

15 14. Milling insert according to any one of claims 5-13, characterized in, that 
the two cutting edges (19) are formed on border-like, peripheral material portions in 
relation to which a valley-like siuface (26) on the top side of the insert' is countersunk. 

1 5. Milling insert according to claim 14, characterized in, that an enhanced 
20 material portion (27) is formed centrally on the valley surface (26). 

16. Millmg msert according to claim 15, whereby the insert has a central hole (25), 
characterized in, that said enhanced material portion consists of a collar (27) 
formed aroimd the hole (25), in which a screw head (28) may be housed in a 

25 countersunk and protected state. 

17. Milling insert according to any one of claims 5 and 16, characterized in, 
that the collar (27) has an oval shape and extends diagonally essentially in the direction 
between the obtuse comers (16) of the msert. 

30 

1 8. Milling insert according to any one of the preceding claims, characterized 
in, that two ridge-provided cormecting surfaces (4) are formed on both sides of a central 



wo 02/055245 



PCT/SE02/00006 



16 

hole (25) in the insert, more precisely spaced-apart from each other as well as from the 
hole. 

1 9. Milling insert according to any one of the preceding claims, characterized 
S in, that the arc height (B) of said major edge portion (20) is greater than a conceived 
nominal arc height which is required for the major edge portion generating a plane 
surface, whereby the enlarged arc height guarantees that the major edge portion 
generates a concavely curved surface. 
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